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AMENDMENT NO« 1 NOVEMBER 1980 

TO 

IS : 2865 - 1978 SPECIFICATION FOR METHYL 

PARATHION EMULSIFIABLE 

CONCENTRATES 

/ Fir$t Re^ition) 

Alt«rmtiotts 

( Page 4, claus4 2.2.4 ) — Subititutc the following for the existing 
clause: 

*2.2.4 Emulsion Stability — Any separation, including creaming at the 
tQp and sedimentation at the bottom, of 100 ml of emulsion prepared in 
standard hard water with 2 ml of concentrates shall not exceed 2 ml when 
tested by one of the methods prescribed in 13*3 of IS : 6940-197St.* 

{ Pages 10 to 13, clauses A-2 to A-2.4 ) —Substitute the following for 
the existing clauses : 

'A.2- TITRATION METHOD 

A-2-1 Principle — Methyl parathion is separated from the most likely 
impurity /^-niiroplicnol by treating the benzene solution with chilled 
( 10°G ) 10 percent ( rajv ) sodium bicarbonate solution. The benzene 
solution of methyl parathion is reduced by zinc and acetic acid- 
hydrochloric acid mixture. The amino groups formed are titrated with 
standard sodium nitrite solution. 

A-2.2 Reagents 

A-2.2.I Benzene 

A«2*2*2 Sodium Bicarbonate Solution — 10 percent (m/i^). 

A-2*2.3 Sodium Sulphate — anhydrous, 

A-2.2.4 Acetic Acid-Hydrochltric Acid Mixture — prepared by mixing 
glacial acetic acid and concentrated hydrochloric acid (9 :l vjv), 

A-2.2.5 ^tn^ Dust — iron free. 

A-2.2.6 Acetic Acid — glacial. 

A-2.2.7 Hydrochloric Acid — concentrated. 



A«l*2 Apparatus 

A-1.2.1 Volumetric Flasks — \^Q'Vc\\y 250-inl, 500-ml and 1 000-ml 
capacity. 

A.1.2.2 Pipettes — 20-nil, 25.ml and 50.ml capacity. 

A-1.2.3 Beakers 

A-1.2.4 Conical Flask — 250-ml capacity of standard joints. 

A-1.2.5 Separating Funnel — 250-nil capacity. 

A-1.2.6 UV Visible Spectrophotometer 
A-1.3 Reagents 

A- 1.3. 1 Methanol 

A*1.3.2 Diethyl Ether — ( Solvent Ether ). 

A.1.3.3 Sodium Hydroxide Solution — IN standard. 

A-1.3.4 Sodium Hydroxide Solution — 0-lN standard. 

A«1.3.5 Sodium Carbonate Solution — 1 percent ( mjm ) chilled. 

A-1.3.6 Methyl Parathion — of known purity. 
A-1.4 Procedure 

A*1.4.1 Preparation of Standard Methyl Parathion Solution 

A-1.4.1.1 Weigh accurately about 8 g of pure methyl parathion in 
250-ml conical flajk. To it add 50-ml methanol and 25.ml IN standard 
sodium hydroxide solution. Heat the mixture under reflux condenser for 
1 hour. Cool for 15 minutes and wash the condenser with lOO-ml of 0*1 N 
standard sodium hydroxide solution followed by 25-ml of distilled water: 
cool to room temperature and transfer the contents quantitatively to 
1 000-mI volumetric flask with distilled water. Shake well to mix the 
contents. Call it solution A. 

A-1.4.1.2 Transfer 25'ml o( solution A into a 250-ml volumetric flask 
and make up the volume with distilled water. Shake well to get a uniform 
solution. Call it solution B, 

A-1.4.1.3 Transfer 10-ml oi solution B into a lOO-ml volumetric flask 
and make up the volume with distilled water, shake well to get a uniform 
solution. Call it solution C. 

A-1.4.1.4 Measure the absorbance of solution C at 400 nm against 
distilled water. 

A- 1.4.2 Preparation of Sample Solution 

A-1.4.2.1 Weigh accurately about 1*5 g of sample in 250-mJ conical 
flaak and proceed exactly 2W described in A-1.4.1. 



A-1,4.3 Determination of Free fhnitrophenol 

A-l*4.3.1 Weigh accurately about 01 5 g of saipplc in a 50-ml 
beaker. Transfer it to a 250-ml separating funnel containing 50-ml solvent 
ether quantitatively with about 50-ml solvent ether. Extract the free 
/)-nitrophenol with 20*ml of 1 percent chilled sodium carbonate solution. 
Continue the extraction, till the aqueous sodium carbonate phase is 
colourless. Depending on the volume of carbonate washings transfer it to 
100-ml, 250-ml or 500-ml volumetric flawk quantitatively and make up 
the volume with distilled water. Prepare a 1 percent sodium carbonate 
solution blank by diluting the equivalent volume of I percent sodium 
carbonate solution required for the extraction of ]&-nitrophcnol to the same 
vohime as it is done for /^-nitrophenol extract. Shake well to get uniform 
solutions. Measure the absorbance of /^-nitrophenol extract in sample cell 
and sodium carbonate blank solution in reference cell. 

A-1.4.4 Calculation 

"A'rS'bTmS.. H.JL.¥lJL£l_ (^.XM.XP) 

where 

A2 = absorbance of sample; 

/V/, ^ mass, in g, of the standard; 

P ^ percent purity of standard methyl parathion; 

A I -^ absorbance of standard; 

M2 = mass, in g, of the sample; 

As = absorbance of ^-nitrophcnol extract; 

A/3 = mass, in g, of sample taken for ^-nitrophcnol extraction; 
and 

F = dilation factor which will be 

500 if />-nitrophenoI extract is diluted to 100-ml 

200 if /nnitrophenol extract is diluted to 250-ml 

100 if /^-nitrophcnol extract is diluted to 500-ml 

A.2. TITRATION METHOD 

A-2.1 Principle — Methyl parathion is separated from the most likely 
impurity />-nitrophenol by treating the benzene solution with chilled 
( 10*^0 ) 10 percent ( m/v ) sodium bicarbonate solution. The benzene 
solution of methyl parathion is reduced by zinc and acetic acid- 
hydrochloric acid mixture. The amino groups formed arc titrated with 
standard sodium nitrite solution. 
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A-2.2 Reagents 

A-2.2.1 Benzene 

A-2.2.2 Sodium Bicarbonate Solution — 10 percent ( tnju ). 
A*2*2«3 Sodium Sulphate — anhydrous. 

A-2.2.4 Acetic Acid- Hydrochloric Acid Mixture — prepared by mixing 
glacial acetic acid and concentrated hydrochloric acid {9'.\ vjv ). 

A*2«2*5 Z^nc Dust — iron free. 

A-2«2«6 Acetic Acid — glacial. 

A-2.2.7 Hydrochloric Acid — concentrated. 

A-2.2«8 Sodium or Potassium Bromide 

A-2.2.9 Sulphanilic Acid — anhydrous. 

A-2.2.10 Standard Sodium Nitrite Solution — 1*0 M, prepared by dissolv- 
ing 6*909 g of sodium nitrite in water and making up to one litre with 
water. This solution is standardized as given in A-2.2.10.1. 

A-2.2.10J Weigh accurately 0*40 to 0*45 g of anhydrous sulphanilic 
acid into a 400-ml tall-form beaker. Add 80-ml of water, 10-ml of con- 
centrated hydrochloric acid, 30-ml of glacial acetic acid, and 5 g of sodium 
or j>otassium bromide. Cool the mixture to 0° to lO'^C by the addition of 
clean shaved ice and place under mechanical stirring. Titrate this mixture 
at 0** to 10*^0 with the 1 M sodium nitrite solution as rapidly as the spot 
test permits. Near the end point, add the sodium nitrite solution in 
4-drop portions. Calculate the noVmality of the 01 M sodium nitrite 
solution as: 

Normality of the 0-1 M sodium nitrite solution -= — =^ .^o,o 

M X 5-774 



V 
where 

M —s mass, in g, of the sulphanilic acid used, and 
V = volume, in ml, of 01 M sodium nitrite solution used. 

A-2.3 Procedure 

A*2.3J Separation and Extraction of Methyl Parathion — To a 250-ml 
separatory funnel containing lOO-ml benzene and 1 to 2 g of anhydrous 
sodium sulphate, add accurately weighed sample containing 08 to 10 g 
of methyl parathion. Add 25 ml of 10 ^rcent chilled sodium bicarbonate 
solution and very carefully and slowly extract the free />-nitrophenol. Drain 
out the clear yellow coloured aqueous layer. If any emulsion formation 
is observed then only clear portion is removed. Add again 1 to 2 g of 



anhydrous sodium sulphate followed by chilled 10 percent sodium bicar- 
bonate solution and the extraction of the free ^-nitrophenol is carried out 
as described above. Continue the extraction with sodium bicarbonate 
solution till all the ^nitrophenol is extracted as indicated by absence of 
yellow colour in the aque6us phase. 

A-'2.3.2 Determination of Methyl Parathion Content — Transfer the benzene 
layer to 500-ml round bottom flask quantitatively by washing the sepa- 
ratory funnel a few times with the solvent and transferring the washing 
to the flask. Remove the solvent by distillation. Add 35 ml of acetic acid- 
hydrochloric acid mixture and 3 g of zinc dust. 

Cover the flask with a funnel and heat on a steam-bath for 30 
minutes. Add 25 ml concentrated hydrochloric acid and continue the heat- 
ing until the zinc is completely dissolved. Cool and transfer the contents 
of round bottom flask into a tall-form beaker quantitatively by washings 
with distilled water. Add 5 g of sodium or potassium bromide. Cool to 0^ 
to lO^C by the addition of clean shaved ice and place under mechanical 
stirring. Titrate the mixture at 0^ to lO^C with the standardized 01 M 
sodium nitrite solution as rapidly as the spot test permits. Near the end- 
point add the sodium nitrite solution in 4-drop portions. 

A-2«3.3 Spot Test — Dip a glass rod into the solution to be tested and 
then touch the rod quickly to a piece of potassium iodide starch paper. 
The end-point is reached when the intense blue-black colour appears with 
15-20 seconds and can be obtained repeatedly during a I -minute period 
without further addition of sodium nitrite solution. 

A-2.4 Calculation 

w .u I .u- ♦ . .u f^^ X 26-30 xf 
Methyl parathion content, percent by mass = r^ =^ 

where 

V == volume, in ml, of the 01 M sodium nitrite solution requi- 
red for the test; 

JV = normality of the O'l M sodium nitrite solution; 

/ « correction factor; and 

M ts mass, in g, of the material taken for the lest. 

A-2.4.1 Correction Factor — Determine the value of the correction factor 
y from the formula: 



where 

T = theoretical calculated quantity of the 0*1 M sodium nitrite 
solution to be used in the nitro group determination of 
100 g of a pure and solid substance containing one nitro 
group*; and 

A == actual quantity of 01 M sodium nitrite solution used in 
the nitro group determination of 1000 g of pure, 
recrystallized sample of the same substance, following the 
above described method and using the same reagents. 

Note — The correction factor/ includes the errors arising from the impurities 
of the reagents, the method itself and the handling of the method in a given labora- 
tory. Its value shall He within the range of 9B to I 02. 



•Since methyl parathion is usually not available as a pure material, /is evaluated 
on the basis of another substance containing one nitro group. The suitable material 
are: 





Melting Range 


o-nitrobenzoic acid 


146 to 148*'G 


m-nitrobenzoic acid 


140 „ 142''C 


^-nitrobenzoic acid 


240 „ 242-5^C 


5-nitrosalicylic acid, monohydrate 


124 ,, 126*C 


J-nitrosalicylic acid, anhydrous 


144 „ 146*C 


5-nitrosalicyUc acid 


228 „ 230*»C 


^chloronitrobenzene 


83 „ 84*'G 


/>-bromonitrobenzene 


126 „ 127°C 



( AFCDC 6 ) 
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AMENDMENT NO. 2 JUNE 1985 

TO 

15:2865-1978 SPECIFICATION FOR METHYL PARATHION 
EMULSIFIABLE CONCENTRATES 

(First Revision) 



{Page 4, clause 2.1.1) - Sibstitute the folloving 
for the ecisting clause: 

•2,1,1 Methyl parathion technical concentrate emjioy^Hi 
in the mamfacture of this material shall conform to 
IS:S872-1980^'. 

{Page 4, clause 2.2.2, line 4) - Sibstitute 
•IS: 69^0-1982+ • far 'IS: 69'*0-i9r3+'. 

[Page 4, clause 2.2.4 {see Amendment No. 1 ), 
line 4] - Sibstitute 'IS: 69^0-1982+ • for 'IS: 69^ 0-1 9r3+* 



je 4j clause 2.2.5, line 2) - Sibstitute 
•IS: 69U 0-1 982+* /or •IS: 69^0-1973+ *• 

{Po^e 4, foot-^otes with •*• ccnd •+• marks) - 
aibstitute the following for the ecisting footniotes: 

••Specification for methyl parathion, technlcflJL 
concentrate. 

''^iethods of test for i>esticides and their for- 
mulations {first reoision)\ 

{Page 5, clause 2.3.1) - aibstitute the folloving 
for the acisting clause: 

*2«3a Methyl Bsxrathion Content - When detomlnal 
by the method ireKrlbed In Appenilx A, the obstfrei 
methyl paratnion content « percent (m/w), of any of 
the samples shall not differ from the nominal value 



by mare than the percent tolerances applied for the 
declared nominal value as given below: 

Naniruzl Value, Percent Tolerance, Percent 

Up to 9 + 10 

- 5 

of the 
Above 9 and below 50 + 5 ) nominal 



50 and above + 5 

- 3 



value • 



{Page 5, after clause 2.3.1.1 ) - Add a new clause 
sLfter clause 2,3#1«1: 

•2.3 a ^2 The average content of all the samples taken 
shall be not less than the declaured nominal value, ^ 

{Page 5, clause 2.3.2, line 2) - Sibstitute 
•IS: 69^+0.1982* • /or 'IS: 69^0-19r3* •. 

{Page 5, clause 3.1, line 2) - substitute 
•IS:8l90(fturt Il)-.196ot» for •lS:8l90(Ru:t Il)-19r6+'. 

{Page 5, foot-notes with •* • and •f* marks) - 
aibstitute the following for the existipg foot-notes: 

••Methods of test for pesticides and their 
formulations {first revision). 

+Reqiir€ment s for packing of pesticides: Rsurt II 
Licjild pesticides {first reDision)\ 

{Rxge 6, clause 4.1 with note) - aibstitute the 
following for the ocisting matter: 

•^♦♦l Represenbatiye samples of the material 8h6J.l be 
drmvn as preacribei in IS:10627-19B3 •Methods for 
tfonpLlflg of pestle IdaLL formulations^**^ 

(AFCDC 6) 
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AMENDMENT NO. 3 NOVEMBER 1987 

TO 
IS I 2865 - 1978 SPECIFICATION FOR METHYL 
PARATHION EMULSIFIABLE CONCENTRATES 

{ FirMt RevUion J 

[ Cover page y Pages 1 and 3, title ( see also Amendments No. I and 2 ) ] — 
Substitute 'EG* for 'Emulsifiable Concentrates'. 

[ Page 4, clause 2,2.4 ( see also Amendment No. I ) ] — Substitute *2*0* 
for *2', wherever occurs, 

( Page 4, clause 2»2.5 ) — Add the following note under this clause: 

'Note — The material need not be put to heat stability tests, if it has crossed 
half of its shelf life/ 

[ Page 5, clause 3.2 (b) ] — Substitute the following for the existing 
item: 

*b) Name of the manufacturer and date of expiry.* 

[ Pages 6 to 13, Appendix A ( see also Amendment No. 1 ) ] — Substitute 
the following for the existing appendix: 



APPENDIX A 

{Clause 2.3 I ) 

DETERMINATION OF METHYL PARATHION CONTENT 

A-0. GENERAL 

A-4).l For the determination of methyl parathion content, two methods, 
namely, UV visible spectrophotometric method ( see A-I ) and titration 
method ( see A-2 ) have been specified. Either of these may be used for 
routine testing but UV visible spectrophotometric method will be referee 
method in case of dispute. 

A-l. U.V. VISIBLE SPECTROPHOTOMETRIC METHOD 

A-I.l Principle — Sodium />-nitrophenolate is obtained by the alkaline 
hydrolysis of methyl parathion. The liberated sodium /^-nitrophenolate is 
determined colorimctrically at 400 mm by UV visible spectroscopy and is 
then converted to methyl parathion by calculation. Similarly free 
p-nitrophenol is determined and the corrected methyl parathion content 
is obtained by calculation. 
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A-2.2.8 Sodium or Potassium Bromide, 

A-2.2.9 Sulphanilic Acid — anhydrous. 

A-2.2.10 Standard Sodium Nitrite Solution — 0*1 M, prepared by dissolv- 
ing 6*909 g of sodium nitrite in water and making up to one litre with 
water. This solution is standardized as given in A-2.2.10.1. 

A-2-2.10.1 Weigh accurately 0'40 to 0*45 g of anhydrous sulphanilic 
acid into a 400-ml tall-form beaker. Add 80 ml of water, 10 ml of 
concentrated hydrochloric acid, 30 ml of glacial acetic acid, and 5 g of 
sodium or potassium bromide. Cool the mixture to 0° to lO'C by the 
addition of clean shaved ice and place under mechanical stirring. Titrate 
this mixture at 0"* to 10°C with the 0*1 M sodium nitrite solution as rapidly 
as the spot test permits. Near the end point, add the sodium nitrite 
solution in 4-drop portions. Calculate the normality of the 0*1 M sodium 
nitrite solution as : 

Normality of the 0-1 M sodium nitrite solution = ^ ^ | ^^^ 



M X 5-774 



where 



M = mass, in g, of the sulphanilic acid used, and 
V = volume, in ml, of 0*1 M sodium nitrite solution used. 

A.2.3 Procedure 

A-2*3.1 Separation and Extraction of Methyl Parathion — To a 2 50- ml 
separatory funnel containing 100 ml benzene and I to 2 g of anhydrous 
sodium sulphate, add accurately weighed sample containing 0*8 to 1*0 g 
of methyl parathion. Add 25 ml of 10 percent chilled sodium bicarbonate 
solution and very carefully and slowly extract the free ^-nitrophenol. 
Drain out the clear yellow coloured aqueous layer. If any emulsion for- 
mation is observed then only clear portion is removed. Add again 1 to 
2 g of anhydrous sodium sulphate followed by chilled 10 percent sodium 
bicarbonate solution and the extraction of the free ^-nitrophenol is carried 
out as described above. Continue the extraction with sodium bicarbonate 
solution till all the ^-nitrophenol is extracted as indicated by absence of 
yellow colour in the aqueous phase. 

A-2.3.2 Determination of Methyl Parathion Content— Tramfcr the benzene 
layer to 500-ml round bottom flask quantitatively by washing the separa- 
tory funnel a few times with the solvent and transferring the washing to 
the flask. Remove the solvent by distillation. Add 35 ml of acetic acid- 
hydrochloric acid mixture and 3 g of zinc dust. 



Cover the flask with a funnel and heat on a steam-bath for 30 
minutes. Add 25 ml concentrated hydrochloric acid and continue 
the hcatini^ urUil the zinc is completely dissolved. Cool and transfer the 
contents of round bottom llask into a tall-form beaker quantitatively by 
washings with distilled water. Add 5 g of sodium or potassium bromide. 
Cool to 0° to lO^C by the addition of clean shaved ice and place 
under mechanical stirrini^. Titrate the mixture at 0** to lO'^C with the 
standardized 0*1 M sodium nitrite solution as rapidly as the spot test 
permits. Near the end-point add the sodium nitrite solution in 4-drop 
portions. 



A-2.3.3 Spot Test — Dip a glass rod into the solution to be tested and 
then touch the rod quickly to a piece of potassium iodide starch paper. 
The end-point is reached when the intense blue-black colour appears 
within 15-20 seconds and can be obtained repeatedly during a 1-minute 
period without further addition of sodium nitrite solution. 

A-2.4 Calculation 

Methyl parathion content, percent by mass = ^^ 

where 

V = volume, in ml, of the 0*1 M sodium nitrite solution 
required for the test; 

N = normality of the 0*1 M sodium nitrite solution; 

/= correction factor; and 

M — mass, in g, of the material taken for the test. 

A-2.4. 1 Correction Factor — Determine the value of the correction 
factor / from the formula: 

-^ A 



where 



7"=: theoretical calculated quantity of the 0*1 M sodium nitrite 
solution to be used in the nitro group determination of 
rOO g of a pure and solid substance containing one nitro 
group*; and 



A ca actual quantity of 0* 1 M sodium nitrite solution used in the 
nitro group determination of 1*000 g of pure, rccrystallizcd 
sample of the same substance, following the above described 
method and using the same reagents. 

Note — The correction factor/ includes the errors arising from the impurities 
of the reagents, the method itself and the handling of the method in a given labo- 
ratory. Its value shall lie within the range of 098 to 1*02. 



* Since methyl parathion is usually not available as a pure materia], /is evaluated 
on the basis of another substance containing one nitro group. The suitable 
materials are: 





Milting Rangt 


a~nitrobenzoic acid 


146 to 148»C 


m-nitrobenzoic acid 


140 „ 142"C 


^-nitrobenzoic acid 


240 „ 242-5°C 


3-nitrosalicylic acid, monohydrate 


124 „ ne^'c 


3-nitro8alicylic acid, anhydrous 


144 „ 146»C 


5-nitrosalicylic acid 


228 „ 230^C 


/>-chloronitrobenzene 


83 „ 84°C 


/)-bromonitrobenzene 


126 ,, 127<*C 



( AFCDC 6 ) 



Printed atPrabhat Offset Press, l^cw Dclhi-2 



AMENDMENT NO. 4 SEPTEMBER 1988 

TO 

IS 2 2865 . 1978 SPECIFICATION FOR 

METHYL PARATHION EMULSIFIABLE 

CONCENTRATES 



(First Revision J 



( Page 4, clause 2.2.5 ) — Add the following note at the end of the 
clause: 

* NoTB — The material need Qot be subjected to heat treatment if it has 
crossed half of its shelf life as ascertained fron the date of manufacture and date of 
expiry declared on the container/ 



( AFCDG 6 ) 



Printed at Prabhat Offset Press, New Dclhi-2 



AMENDMENT NO. 5 JULY 1989 

TO 

IS : 2865 - 1978 SPEaPICATION FOR METHYL 
PARATHION EMULSHTABLE CONCENTRATES 

( First Revision ) 

[ Page 6, clause A-0.1 ( see also Amendment No. 3 ) J — Substitute the 
following for the existing clause: 

'A-0,1 For the detennination of methyl parathion content, two methods, 
namely, UV visible spectrophotometric method ( see A-1 ) and titration 
method ( see A-2 ) have been specified/ 



( AFCDC 6 ) 



Printed ai Prabhat Offset Press, New Delhi-2 



AMENDMENT NO. 6 MAY 1994 

TO 

IS 2865 : 1978 SPECIFICATION FOR METHYL 

PARATHION EMULSIFIABLE CONCENTRATES 

( First Revision ) 

( Page 4, clause 12^ ) — Delete. 

( Page 6, clause 4.1 ) — Substitute the following for the existing: 

*When freshly manufactured material in bulk quantity is offered for inspection, 
representative samples of the material shall be drawn and tested as prescribed in 
IS 10627 : 1983 within 90 days of its manufacture. When the material is offered 
for inspection after 90 days of its manufacture, sampling shall be done as 
prescribed in IS 10627 : 1983. However, the criteria for conformity of the 
material when tested, shall be the limits of tolerances, as applicable over the 
declared nominal value and given under clause 2.3.1 of the standard.' 



(FADl) 



Printed at Ptabhai Offset Press, New Delhi-2 
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Indian Standard 



SPECIFICATION FOR METHYL PARATHION 
EMULSIFIABLE CONCENTRATES 

{ First Revision ) 



0. FOREWORD 

0,1 This Indian Standard ( First Revision ) was adopted by the Indian 
Standards Institution on 20 March 1978, after the draft finalized by the 
Pest Control Sectional Committee had been approved by the Agricul- 
tural and Food Products Division Council and the Chemical Division 
Council. 

0.2 This standard was first issued in 1964. Subsequently six amendments 
were issued from time to time mainly to bring it up to date in respect of 
tolerances and packaging. Recently some changes in quality of raw 
materials, particularly solvents necessitated modification of testing 
procedure for the active ingredient* Opportunity has also been taken to 
incorporate spectrophotometric method as an alternate referee method. 

0.3 Methyl parathion emulsifiable concentrates are largely used in the 
control of insect pests and mites of agricultural importance. 

0.4 Methyl parathion emulsifiable concentrate is generally manufactured 
to contain 50 percent ( mim ) of methyl parathion. 

0.5 In the preparation of this standard, due consideration has been 
given to the provisions of the Insecticides Act, 1968 and the Rules framed 
thereunder. However, this standard is subject to the restrictions imposed 
under these, wherever applicable. 

0.6 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final Value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in accor- 
dance with IS : 2-1960*. The number of significant places retained 
in the rounded off value should be the same as that of the specified 
value in this standard. 



•Rules for rounding off numerical values ( revised ] 
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1. SCOPE 

1«1 This standard prescribes the requirements and the methods of 
sampling and test for methyl parathion emulsifiable concentrates. 

2. REQ]UIREMENTS 

•2.1 Constltiieiit* — The material shall consist of methyl parathion, 
technical, dissolved in sifitable solvent(s), together with emulsifying 
agent(s), and with or without stabilizer(s). 

2.1.1 Methyl parathion, technical, employed in the manufacture of 
this material shall conform to IS : 2570-1963*. 

2.2 Physical — The material shall comply with the physical require- 
ments given in 2.2.1 to 2.2.3. 

2.2.1 Discription — The material shall be a homogeneous stable liquid, 
free from sediment. Suspended impurities shall be negligible. 

2.2.2 Cold Test — No turbidity or separation of solid and/or oily matter 
shall occur when the material is subjected to the cold test at 10®C as 
prescribed in 13.1 of IS : 6940-1973t or any other lower temperature as 
agreed to between the purchaser and the vendor. 

2.2.3 Flash Point ( Abel ) — When determined by the method prescribed 
in IS: 1448 [ P : 20 ]-l960+, the flash point of the material shall be 
above 24-5°C. 

2.2.4 Emulsion Stability — Any separation, including creaming at the 
top and sedimentation at the bottom, of 100 ml of emulsion prepared in 
standard hard water with 5 ml for public health use and 2 ml for 
agricultural use, shall not exceed 2 ml when tested by one of the methods 
prescribed in 13.3 of IS : 6940-19731. 

2.2.5 Heat Stability — After treating in accordance with the method 
prescribed in 13.4 of IS: 69tO-1973t the material shall comply with the 
requirements of 2.2.2 and 2.2.4. 

2.3 Chemical — The material shall comply with the chemical require- 
ments given in 2.3.1 and 2.3.2. 

^Specification for methyl parathion, technical. 
fMethodt of tests for pesticides and their formulations. 

^Methods of test for petroleum and its products, P : 20 Flash point by Abel*s 
apparatus. 
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2.3.1 Methyl Parathion Content — When determined by the method 
prescribed in Appendix A, the observed methyl parathion content, 
percent ( mim ), of any of the samples shall not differ from the nominal 
value by more than the percent tolerances applied to the declared 
nominal value as given below: 



Nominal Value 


Tolerance on the Nominal 
Value, Percentage 


Up to 9 


{f? 


10 and below 50 


±5 


50 and above 


{±1 



2.3.1.1 The actual value of the methyl parathion content in the 
formulation shall be calculated to the second decimal place for rounding 
off to the first decimal place before applying the tolerances given 
in 2.3.1. 

2.3 J! Acidity/ Alkalinity — When tested by the method prescribed in 11.3 
of 15:6940.1973*, the acidity (as HaSOt ). or alkalinity (as NaOH) 
of the material shall be not more than 1*0 and 0*2 percent by mass 
respectively. 

3. PACKING AND MARKING 

3.1 Packing — The material shall be packed according to requirements 
given in IS : 8190 ( Part II ) -1976t. 

3.2 Marking — The containers shall bear legibly and indelibly the 
following information and any other additional information as is 
necessary under the Insecticides Act and Rules: 

a) Name of the material; 

b) Name of the manufacturer; 

c) Date of manufacture; 

d) Batch number; 

e) Net volume of contents; 

f ) Nominal methyl parathion content, percent ( m/m ); and 

g) The cautionary notice as worded in the Insecticides Act and 
Rules. 



* Methods of tesu for pesticides and their formuUtioos. 
tRcquircmcnts for packing of pesticides: Part II Liquid pesticides. 
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3.2.1 The product may also be marked with Standard Mark. 



3.2.2 The use of the Standard Mark is governed by the provisions of the Bureau 
of Indian Standards Act, 1986 and the Rules and Regulations made thereunder. 
The details of conditions under which the licence for the use of Standard Mark 
may be granted to manufactures or producers may be obtained from the Bureau 
of Indian Standards. 



4. SAMPLING 

4,1 Representative samples of the material shall be drawn as prescribed 
in the ' Indian Standard methods for sampling of pesticides and their 
formulations* ( under preparation ). 

^^oTK — Till such time ihc standard under preparation is published the matter 
shall be as agreed to between the concerned paities. 

5. TESTS 

5.1 Tests shall be carried out by the appropriate methods referred to 
in 2.2.1 to 2.2.5, 2.3.1 and 2.3.2. 

5.2 QjiiaHty of Reagent* — Unless specified otherwise, pure chemicals 
and distilled water ( see IS : 1070-1977* ) shall be employed in tests. 

Note — ' Pure chemicals * shall mean chemicals that do not contain impurities 
which affect the results of analysis. 



APPENDIX A 

{Clause 2.3.1 ) 

DETERMINATION OF METHYL PARATHION CONTENT 
A-0. GENERAL 

A-0*1 For the determination of methyl parathion content two methods, 
namely, spectrophotometric method {see A-1 ) and titration method 
(see A-2) have been specified. Either one of these methods may be 
used for routine testing, but the spectrophotometric method shall be 
used as referee method in case of dispute. 

♦Specification for water for general laboratory use ( second revision ). 
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A-1. SPECTROPHOTOMETRIC METHOD 



A-l.l Principle — After alkaline hydrolysis, the total ^-nitrophenol is 
determined spectrophotometrically at 405 nm. The content of free 
/>-nitrophenol and that from readily hydrolysed impurities is subtracted 
from the total p-nitrophenol. The methyl parathion content may then 
be calculated. 

A-1.2 Apparatus 

A-1.2.1 Spectrophotometer 

A-1.2.2 Volumetric Flask — lOO-ml capacity. 

A-1.2.3 Measuring Cylinder — 100»ml capacity. 

A-1.2.4 Reflux Condenser — Standard joint. 

A-1.3 Reagents 

A-1.3.1 Ethanol — 96 percent. 

A-1.3.2 Aqueous Ethanol — 50 percent {v/v), 

A-1.3.3 Isopropanol 

A-1.3.4 Sodium Hydroxide — 1 N. 

A-1.3*5 Ethanolic Sodium Hydroxide — IN. 

A-1.3.6 P'Nitrophenol — purified ( mp 114°C ). 

A-1.4 Procedure 

A-l*4,l Determination of Total p-Nitrophenol — Weigh accurately about 
50 mg of methyl parathion and transfer to the hydrolysis flask. Add 
10 ml of isopropanol and 10 ml of sodium hydroxide ( see A-1.3.4 ). Keep 
the mixture at room temperature for 24 h. Dilute to volume with 
aqueous ethanol ( see A-1.3.2 ), stopper and shake. 

A-1.4.1.1 Pipette 10 ml of solution ( see A-1.4.1 ) into a second 100-ml 
volumetric flask, add 10 ml ethanolic sodium hydroxide ( j^^ A-1,3,5 ), 
dilute to volume with aqueous ethanol, stopper and shake. 

A-1.4.L2 Pipette 10 ml of solution {see A-1.4.L1 ) into a third 
100-ml volumetric flask, add 10 ml ethanolic sodium hydroxide, dilute to 
volume with aqueous ethanol, stopper and shake. This solution contains 
/Hnitrophenol equivalent to 0*5 mg of methyl parathion in 50 percent 
aqueous ethanol and is 01 N with respect to sodium hydroxide. 

A-L4.1.3 Measure its absorbance ( C) or 405 nm in I cm cell against 
50 percent aqueous ethanol as a blank. 
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A-L4.2 Molar Absorption of p-Nitrophnol in Sodium Hydroxide — Weigh 
accurately, about 200 mgof ^-nitrophenol, transfer to 100 ml volumetric 
flask, dissolve the ^-nitrophenol in isopropanol, dilute to volume with 
isopropanoly and shake. 

A-1.4L2.1 Dilute by the method above to give 1 000 fold dilution. 

A-K4^«2 Determine the absorbance (Z)) of the dilute solution at 
405 nnVin a 1 cm cell against aqueous ethanol {see A-1.3.2) as a blank: 

, / ,Yx 139-1 X 1000 X D 

Molar absorption {M)^ IQ x O'OOl X g 

13 910000 Z) 



9 
where 

q =s mass of /nnitrophenol in g. 

C X 263-2 X 10 X 100 

Methyl parathion content « M x m 

based on total ^nitrophenol, '^ 

percent by mass (7") 

263 200 C 



M X m 

where 

M ■■ molar absorption, and 

m =« mass of sample, in g, taken for the test ( see A-1.4.1 ). 

A<-1*5 Determination of Free p-Nitrophenol and /^-Nitrophenol 
from Easily Hydrolysed Impnrities 

A*I*5*1 Principle — The free /^nitrophenol and ^nitrophenol ( from 
easily hydrolysed impurities ) are determined, after gentle hydrolysis in 
a buffer solution of ^H 10*3 and calculated as methyl parathion. 

A-13^ Apparatus 

A-1.5*2.1 Volumiiric flask — 100-ml and 500-ml capacity. 

A*1.5.2.2 Measuring cylinder — lOO-ml capacity. 

A-1.5«2«3 Spectrophotometer 

A-1.5.2.4 pU meter 
A-1.5.3 Reagents 

AAJS3.1 Ethanol 

A-l«5«3.2 BenJCine-isopropanol mixture — I :9 (v/v). 

8 
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A-1.5.9.3 Buffer solution -- pU lO'S and 11'2. 



a) Mix the bufier solution [ prepared as in (b) ] ( 250 ml ) with 
benzene isopropanol mixture ( sfe A-1,5.3.2 ) ( 750 ml ). Allow 
to stand 24 hours. Filter and check its pH 10*3. 

b) Dissolve anhydrous dimethyl amine ( 20 g ) in water ( 1000 ml ) 
and add hydrochloric acid ( 100 ml of 2 N solution ) to give 

pH ir2. 

A-1.5.3.4 p-nitrophenol — purified ( mp \WC ). 

A-1.5.4 Procedure 

A-1.5.4.1 Preparation of sample — Weigh accurately » sufficient sample 
to give a usable absorbance value on the spectrophotometer. Transfer 
to a 100- ml volumetric flask and dissolve in 10 ml of benzene-isopropanol 
mixture. 

A-l.5.4.2 Measurement — Dilute the solution ( see A-1.5.4.1 ) to 

volume with the buffer mixture (^H 103) and shake. Measure the 
absorbance ( G ) aeainst the buffer mixture within 2 min to give a value 
for the content of free ^nitrophenol. The absorbance is proportional to 
the concentration of p-nitrophenol. Measure the absorbance (//) 
against the buffer mixture after 24 h at room temperature to give a value 
for the content of easily hydrolysed impurities which yield ^nitrophenoL 

A-1.5.4.3 Molar absorbance of p-nitrophenol in the buffer mixture — Weigh, 
accurately, into each of several 100 ml volumetric flasks a prc^gressive 
scries of amounts of^nitrophenol from 200 to 300 mg ( Jf mg). Dissolve 
the ^nitrophenol in benzene-isopropanol mixture, dilute to volume with 
the same solution, and shake. Pipette a 10 ml aliquot into another 
100-ml volumetric flask, dilute to volume with the benzene-isopropanol 
mixture and shake. Repeat this dilution once more and finally pipette 
a 10 ml aliquot into a fourth lOO-ml volumetric flask, dilute to volume 
with the buffer mixture {pH 10'3 ) and shake. Determine the absorb- 
ance (J) of the final dilution at 405 nm in a 1 cm cell against the 
buffer mixture as a blank. Calculate the molar absorbance ( 3f ) for each 
of the ^nitrophenol weighings as follows: 

139 100 X 7 X 100 
M== ^ 

Finally, calculate the average value and use it for the same cells in 
future determinations. Check the value from time to time. 
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A-1. 5.4.4 Calculations 



Percentage of free ^-nitrophenol and )>-nitrophenol | jgi ^ 

from easily hydrolysed impurities, percent by mass ^-rj 

M X m 

Free ^nitrophenol expressed as methyl q ^ 263*2 x 100 

P"^'»''°" M X m X 10 

Free ^nitrophenol and ^-nitrophenol 
from easily hydrolysed impurities 
calculated as methyl parathion, ^ ^ 2632 X 100 
percent by mass = M X m X \0 

2632// ^ 
M X m ^ 

Methyl parathion content, percent by mass — 7"— (^. 

where 

H =« absorbance of solution ( see A-L5.4.2 ); 

G = absorbance of solution ( see A-1.5.4.2 ); 

M = molar absorbance ( see A-1.5.4.3 ); 

m = mass of sample, taken for the test, in g; and 

T =* methyl parathion content based on that ^nitrophenol 
( see A-1.4.2.2 ). 

NOTB I — All pipettes and volumetric flasks must be carefully checked before use. 
The deviations from the stated values must not be greater than 0*05 ml for 100 ml 
flasks and 0*015 ml for 10 ml pipettes. 

Note 2 — If the sample is very impure, carry out one or more intermediate 
dilutions with the bcnzene-isopropanol mixture, and finally pipette a 10 ml portion 
into the 100-ml volumetric flask. 

NoTK 3 — Take into account any other preliminary dilutions when calculating the 
fmal figures. 

A-2. TITRATION METHOD 

A-24 Principle ~ Methyl parathion is separated from the emulsifying 
agent and from^nitrophenol, the most likely impurity, by treating the 
material with mixed solvent and aqueous cthanol, followed by extraction 
with sodium bicarbonate solution. The methyl parathion in the mixed 
lolvent layer is reduced by zinc and an acetic acid-hydrochloric acid 
mixture, and the amino groups formed are titrated with the standard 
sodium nitrite solution. 

10 
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A-2.2 Reagents 

A-2.2.1 Aqueous Eihanol — 50 percent ( vjv ). 

A-2.2.2 Mixed Solvent — prepared by mixing light petroleum 
( hp 40 to 60°C ) and benzene in 60 : 40 ( vjv). 

A«2*2.3 Sodium Chloride Solution — saturated. 

A-2.2*4 Sodium Bicarbonate Solution — 10 percent ( m/v ). 

A-2.2.5 Acetic Acid- hydrochloric Acid Mixture — prepared by mixing 
glacial acetic acid and concentrated hydrochloric acid (9:1 vjv ). 

A-2.2.6 ^in^ Dust — iron-free. 

A-2.2.7 Concentrated Hydrochloric Acid 

A-2.2.8 Acetic Acid — glacial. 

A-2.2.9 Sodium or Potassium Bromide 

A-2.2.10 Sulfanilic Acid — anhydrous. 

A-2.2.11 Standard Sodium Nitrite Solution — 01 M, prepared by 
dissolving 6 90 g of sodium nitrite in water and making up to one litre 
with water. This solution is standardized as given in A-2.2.11.1. 

A-2.2.11.1 Weigh accurately 0*40 to 0*45 g of anhydrous sulfanilic 
acid into a 400-ml tall-form beaker. Add 80 ml of water, 10 ml of 
concentrated hydrochloric acid, 30 ml of glacial acetic acid, and 5 g of 
sodium or potassium bromide. Cool the mixture to to lO^'C by the 
addition of clean, shaved ice and place under mechanical stirring. 
Titrate this mixture at to 10°C with the 0*1 M sodium nitrite solution 
as rapidly as the spot test permits. Near the end point, add the sodium 
nitrite solution in 4-drop portions. Calculate the normality of the 0*1 M 
sodium nitrite solution as: 

Normality of the 01 M sodium nitrite solution «■ —p xiq.o ' 

M X 5-774 



where 

M =» mass, in g, of the sulfanilic acid used, and 
V = volume, in ml, of O'l M sodium nitrite solution required. 

11 
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A-2.3 Procedure 

A-2.3.1 Separation and Extraction of Methyl Parathion -* Weigh accurately 
an amount of material containing 0*5 to 0*6 g of methyl parathion and 
rinse with 100 ml of aqueous ethanol and 100 mi of mixed solvent into 
a 250-ml separatory funnel. Add 10 ml of saturated sodium chloride 
solution and shake for 30 seconds. Drain the aqueous ethanol layer in 
to a second separatory funnel and extract with 50 ml of mixed solvent as 
above. Repeat this operation at least two times with 50 ml of mixed 
solvent as above and discard the aqueous ethanol layer. Wash the 
organic layers: 

a) twice with 30 ml portions of aqueous ethanol, 

b) twice with 30 ml portions of chilled ( lO'^G ) sodium bicarbonate 
solution, and 

c) finally with 50 ml of water to which 10 ml of saturated sodium 
chloride solution has been added. 

A*2*3*2 Determination of Metfyl Parathion in Organic Layer — Combine 
the solvent extracts in 500-ml round bottom flask and distil solvent. 
Add 35 ml of acetic acid-hydrochloric acid mixture and 3 g of zinc 
dust. Cover the flask with a funnel and heat on a steam bath for at 
least 30 minutes. Add 10 ml of concentrated hydrochloric acid and 
continue the heating until the zinc is completely dissolved. Cool, and 
transfer the contents of round bottom flask into a tall form beaker 
quantitatively by washing with distilled water. Add 5 g of sodium or 
potassium bromide. Cool to to lO^C by the addition of clean shaved 
ice and place under mechanical stirring. Titrate the mixture at to 
lO^^C with the standardized 0*1 M sodium nitrite solution as rapidly as 
the spot test permits. Near the end point add the sodium nitrite 
solution in 4-drop portions. 

A<-2«3«3 "S^' T'^J/ — Dip a glass rod into the solution to be tested and 
then touch the rod quickly to a piece of potassium iodide starch paper. 
The end-point is reached when the intense blue-black colour appears 
within 15-20 seconds and can be obtained repeatedly during a 1-minute 
period without further addition of sodium nitrite solution. 

A-2.4 Calculation 

FjV X 26*3 X/ 
Methyl parathion content, percent by mass ■= jj ^ 

where 

K» volume, in ml, of the O'l M sodium nitrite solution 

required for the test; 
N n normality of the 0*1 M sodium nitrite solution; 
/ = correction factor; and 
M « mass, in g, of the material taken for the test. 

12 
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A-2-4.L1 Cornction factor — Determine the value of the correction 
factor/ from the formula: 

/-^ 

where 

T = theoretical calculated quantity of the 0* 1 M sodium 
nitrite solution to be used in the nitro group determination 
ofrOOgofa pure and solid substance containing one 
nitro group*; and 

A = actual quantity of 0*1 M sodium nitrite solution used in 
the nitro group determination of 1000 g of pure, 
recrystallized sample of the same substance, following the 
above described method and using the same reagents. 

Note — The correction factor/ includes the errors arising from the impurities of 
the reagents, the method itself and the handling of the method in a given laboratory. 
Its value shall lie within the range of 0*98 to 102. 



^Since methyl parathion is usually not available as a pure material, / is evaluated 

on the basis of another substance containing one nitro group. The suitable materials 
are: 

Milting Rangt 

#-nitrobensoic acid 146 to 148*C 

m-nitrobenzoic acid 140,, 142*C 

^nitrobenzoic acid 240 „ 242-5*C 

S-nitrosalicylic acid, monohydrate 124 „ 126*C 

3-nitrosalicylic acid, anhydrous 144,, 146'C 

5.nitrosalicylic acid 228 „ 230*C 

^-chloronitrobenzene 83 „ 84*G 

j>-bromonitrobenzene 126 „ 127*C 

13 
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